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m m m 

[0001] ^mm}^. m<^. mm^^^ir^i$'i^^<i^mt.tc\-i^:f'f-h^^^ik'r^mm4^m 

mit-^(Di^^fmmtf£ox\^ >5o :^v%m-^v^v=^-/v^mi^m-^i^ (plga) ^ 
<D^^mi^m^^^mmz\^ti^tm^\7^^m.^hfix\^>^7iK sttoj^TKtt. ^ 

[0004] is^^ ^m^m^i^i^(omftvxm^^^t\^ ^om^^^^o ^<Dr^xh. \ir;vvi 

:/^(HA)«:. 1934^. K. Meyer{CJ:oT4^<DBg(Dm^^#:;«i^f>^lll$tl.fc^#:*t 
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[0005] HAf*. ih^m. mm^mmimm:i()mx. nhhim^^w^xm. ^fe^t^. m 
v^:5(««l;t^^. wnxm4mm)o i^ib^u ^ovit:i7m%:m\f^x^i^y<^M^fci'i^^ 

T*P«1S^^L•rv^;5o 'B^y;!}^^ tK^i^KS (HZ)^^AUfcHA^^#:(HA-HZ)^ 
N-^M'Kn^iy;;^i^v' (NHS) d^b?fe§$Sfii^J-elS^ii-S;^?fe (#fP:Scgfe5# 
fig) -dS^-g^^tb-CjS?) . rr-eri^S^#T-e(Din situ^fil^ S 6«J^UTpH7.4-p 
H8. 5X^m^mRft^^n<>X\^^^il)K ^(D:f3mxmhM¥LA^;Vt>h(D^ly^<^ 

^m<DfMmti^^^o i^x\^fzMmmmi^mxWim^M^t\t. um^ntx^x-^M 
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Si 




WO94/02517-^^-?:/>'l/5/h 
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#1 




140201^^^ 
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Bi 




W095/ 1 5 168-^^-?i/:71x>^h 








WO00/44808-^^^>'7V'5/h 








.SB 




W096/18647^^^>':7W5'b 
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[0008] ±m.tciia<. iJ^^-z-^iJ^W^fcfi^y^^K^O^i^O^J^^ti^jitj^Lfc^^in si 



wo 2005/054301 4 PCT/JP2004/016948 

[0009] :^mm^it. ^^f)^^wm^m^'r^mmmm^^mif>fct^s. ^m^^Rfi^^ 

m\^^mm^<^vtm^^hmmR)t^^mnir:5mmi^mm't^^tx\ mm^KUAmi^ 
mmRjt^^m^^^. mm^\^T/i^ti-^mmmi^^imA'r^^tx\ ^^^^t^M-^tL 

h<o . ^^m\^x^^:^j:Mmmm'^^MW^^m.i^tvx^>^<^M~^t:ii-t^>^^v 
m(Dmm^mA'r^(Dicmmxh^^t^M.mu^mm^^)^^'ttio 

^rnbsrin situ-e^fii. mL'f-j^m. ^^xfm.mrr:5^tizxy)nhfi^. vjiv^ 
[0011] 'tf^^^ifmm-^<o'sm\^^fVit^ mm^mmL'f'(Dmm:^mxhox. 

[0012] ^mM(D:^hi^^<Dm<Dmm{cxtiii:.m§&mi^:^m^x^mm-r^^t7!)^x^?> 

[0013] !^r. :^mm^3HcMci^mi^mmir?,, 

[0014] ^mmxmy^^hM^mmmm^. mmR!^^-^m^j:'^mm^m't^^mmmi^ 
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[0015] t*^o-c. im'm(o^h\vhmmm\c^^\t. wmrjvxi:ywmL^(i:>m^iom^ 

^f*$tl.^^V>;OS^ -^Jx-fi^. DMSO. :x.^y—/U, N-p«^/VtfnyK^. 

[0017] ^mm(DrMh) iz.^iir^^mmm^mL^vt(Dmmi^^m'r:s>:ijW:iai. 
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[0019] jfe^s. mf&mwRx^c) i-i—m(DXMtvxn<>xiiX\^\ mi^mat. ttrsex 
[0020] :^mm(D$^m0mmL^i^. mmi^nK^^m^j^'^mm^m^^^mmmi^^t^ 

[0021] :^mm i^x^mm^fh^. m^:^m:isxxj^mmm^:^mi^xmhtif:i. mx.itm 
[0022] ^m^^x\^bmk'^fL\t.\Y.^mm}i\^. ^■m^^\^x^^ 5>^^r^*fc«^^^rtig 

o 

[0023] ifm^xm.m^h.^^mmj^>-\i^. nm. mTmt. i^^-^-^iJ^w^^^^^KcD^^T-e 
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pH3. 0— pH9. 0. 0*b<f*pH4. 5— pH9. O-^feSo 

mi^ iHAmmm ^eis^tf btvSo ^mm i-*3v >-cffl v >t>ti^igii Rrife/jjwtg^f*. 
[0026] $^mRf^-^K ;^/i^:fy:fhmm±<Di:^:^/\^^^h'm^mm^mM'r^m^n. m^t£ 
, iy:^y'^:y^2'z>si±.^t^-<-:^^vm^mMuxmm^mmir^^ki>xt^o 

^ li51^SliS5t^tr]i5J?)5 S ■7"h7^:r:^^-^hy!>3. (Sodium tetrathionaterST 
T) , i/t°!;v^/Wi;^;^/VtK(Dipyridyl disulfide) . 3i/VN'^^K^(Ellman's reagent :DT 

n±if^fcif^ i'i:ztih^t^!l^^Rmi^^mir^:^/]y:^^hmi^Ml^XO, 
[0027] p</V';«77"hS^^AL/c#^*Sf|ig#:o|^^;^&(*. #le:pi^$n^cCV mk.it. 
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[0028] HAlCpt/Vj^&T/hS-^^Ai-^^^. ^-f T^/S^tK7i^KStr^Ab. ^ 

x-m^^"^. ^v^i^h^m^mM^ftHAmmi^ (ha-hz) ^iti^T^/m^mAvtz 

hS^i-5:^ife. fc:5V>}*2—r5yf^:t7^ (Trout's Reagent) SrtK^v'KS. fe5V^{i 

[0029] ;&5/:7°y^^i/^Ji:L-C{*. Mx-it^ -<^i/hyTy^— r/v:^=^v'-hy^(v?^^/v 
T^/) JtNP<>7iN^!>^ --=3ei^>^/v^ti>!}Np?.>'ai— h (BOP) . ^>:/h]} ry — /v-i-^ 

'-;<7/VxI?^/V'>^--r^yy— /KCDI) , N, N'-v^v'^t3^de^/7V;«7yVjjfiP^5K(DCC) 
. l-:3^^/V-3-(3-^;?^^/VT^/>^ntVV);&/V5jtV'l'^Klfe^:^(EDC). EDC/ 
3, 4-v^tKn-3-tKn^i^-4-:^=3E^y-l, 2, 3-^>yhyTv?^(HODhbt) , N- 
^^h^V;?;/^^)?^/!— 2-3^h^iX-l, 2-i^tKndryyi^(EEDQ).4-(4. 6— ✓^^h^ 

-MM), 2-(lH-^vyhyTy— /V-1-'1'/V)-1, l, 3, 3-7^h^p<^/Wn^!>-t> 
7"h^:7/^::<^^/j?l/— h (TBTU) ^^^(f ^Cl^;55-et§o 

[0030] :^mm^^n^wm^w^'^mm\t^ m7LU^^(D^^n\z.^i^fvbi3^v-^^i^ 

-CO-N (-R ) -Y -Q -Y -N (-R ) -Y -Q -SH ; 

1112 2 3 2 

-CO-N (-R ) -N (-R ) -Y -Q -SH ; 

1 2 3 2 

-CO-N (-R ) -Y -Q -Y -N (-R ) -Y -Q ; 

1112 2 3 4 

-CO-N (-R ) -N (-R ) -Y -Q ; ipfdii 

1 2 3 4 
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^O-N (-R )-Y -Q -Y -NH ; 

1112 2 
1 1-10 1-10 

Y i-i^ ^1^^. -N (-R ) CO-. -N (-R ) -CO-. *fc(i-CH CO-Xh^. 

13 3 2 

Y {i. mf^^. -CON(-R )- *fc{i-N(-R )- -efe9. 

2 4 4 

1 1-10 1-10 

2 3 4 1-10 

Um^fcit^^C tKndrVT/V^/VS. JKyT/Vdrl^>':f =3fi^-rKS. ^y-< 

1-10 

Y ^1^^. -CO-. -CO -CH -CH(OH)-. -kfcl-i-CONU-Xh^) . 

3 2 2 

2 1-10 1-10 

4 2-10 2-10 

[0031] :^;v^zrvm^m7^\JtJ^^mM^<r^m\c.\^. jff^b<^i^(I) : 
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[0032] Mbi] 




[0033] (^l^ . X -Y -Q -Y -N (-R ) -Y -Q -SH, *fcfi-N (-R ) -Y -Q -SH 

2 112 232 232 

1 1-10 1-10 

R . R . R . R ^xxm ^ti^tm^vx^ :i(.mm^. mmi^tiii^^c 

a2 a3 a4 aS a6 1-6 

1-6 1-6 

1-6 1-6 

1-6 2 

Y -N (-R ) CO-. -N (-R -CO". ^fcfi-CH CO-^fc!9. 

13 3 2 

Y fi. ^^/je-g-. -CON(-R ^fc{i-N(-R 

2 4 4 

1 1-10 1-10 

2 3 4 1-10 

1-10 
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[0034] Y ^f^^. -CO-, -CO -CH -CH (OH)-. tfcit.-CONH-X*h^ . 

3 2 2 

2 1-10 1-10 

[0035] *fc^(i) , J^^yT/^=¥w>':^=3E^1^-^'KSi!^^. -(ch (-r) ch o) -h (^^^ r 

2 n 

1-5 

[0036] ^hK. ^(I) ^C*5V^T. R f*. iJf*b<{*7K^Jm^^T'fc«9. X ^*L<tt-Y -Q 

1 2 1 

-Y -N(-R )-Y -Q -SH-efeSo {e:*3V^T. Y 0*b<{*#j^'a' 

1 2 2 3 2 1 

*fc{*. -N(-R )-T'fc?). Y 0^U<{*^J^'a^-efe«9, Q 0*L<f*ii:m* 

3 2 1 

1-4 2 3 

3 2 

1-4 

[0037] ^/^;&:/hS^^iafoJ^-^i:oP^(^#;!jpKJ^;:trli5fil^i:UTfiJffli-§^'g'«:, ^ 
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niL-20AiL/niL-e$>5„ ;^/i':^:fhm^2^]^±mir^^[:^mKi^. mK.it. mm 

2-10 

:)7m(J. Biomed. Mat. Res. 54, 115-121, 2001)-^^*i^V^^A^^i#HV^ - 
^/VT^/:/ntf/W) ;<7/^;Ki^-r^K (EDC) . ^ly9V)T9—?V-\-y^;V:^^i/-Y^):^ 

[0039] *fc±azE<7). T^iyS^tK^i^K^^^Ab. ^O^. ^(T^T^/^^tK^v^'KSl;! 

tV^i^fcK9i^K (ADH) *:rcf*3i^i^i/^^T^V, 3^^W>'i;?::f ^Vlf >^3^^/VT5 
:/#(D2ffi(DHZ*fc(*T^y»-^*'fk-^«^t^. EDC, BOP, PyBOP^cD^f-a-^J 

T^i-^^iir. tK7-:^K^^fi(F$*v^cHA^^^ (HA-Hz) ^fz.\rr^ym^m^fifz. 

10 10 
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[0040] HA/3:t'(D^mi^^m^^^^^-r^m^mA^. :>^/i-:^^hmx-^mir^m^. 

[0041] HAtC7(/V;<;:7^hS^^Am. ^la^Pj^-^^^-TSS-C^^if ^mif^^ 
^hS=3:l-l:2/i)W*UV\ Ml^/iif*b<}*. 2:1— l:l-efcS„ 

[0042] ^mwi^^^mir^m^my<ut.^mmMW(om\^n. ^*b<«^ (id : 

[0043] [^t:2] 




[0044] (^tf , X -Y -Q -Y -N(-R )-Y -Q , *fcf*-N(-R )-Y -Q 

3 112 234 234 

1 1-10 1-10 
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a2 a3 a4 a5 a6 1-6 

1-6 1-6 

1-6 1-6 

1-6 2 

Y -N(-R )CO-. -N(-R -CO-, ^fcf*. -CH CO--efc9x 

13 3 2 

Y ^I^-^. -CON(-R )- *fcf*-N(-R )--efct)s 

2 4 4 

Y f:i. ^J^-^. -CO-. *fc{*. -CH co--T?fc«9. 

3 2 

1 1-10 1-10 

2 3 4 1-10 

1-10 

Q ft. (i:0^>b<{*5>^c T/i->r=^/vs.*/ct*. ^l:l^^>b<^*^^c r/v^^ 

4 2-10 2-10 

[0045] r^-e^ (II) 3KyT/^=arl/V:^:ari^-1'KS^{*> -(CH (-R) CH O) -H (^1^ , 

2 n 

1—5 

20^;6^b?'^5t>©-e^b§o '^f'if^^)^-:^'r;vmt. #^cPfi^$tb6t>(^>■T?^*7&v^ 
^^L<{i7Kyi/y=i-/V^S. 3^<yfL^ST'&So 
[0046] ^h\z.. ^(n) {^:^3V^-C. R mn^<\t.imU^'^m. X ^Ef*U<{*-Y - 

1 3 1 

Q -Y -N(-R )-Y -Q -efc^o $<b(^^(ll) {C:j3V>T. Y ^*L<{i^^'a-. - 

1 2 2 3 4 1 

N(-R )CO-. -N(-R )-T'*>t). $^tC^^b<f*-N(-R )CO--e^§o 

3 3 3 

0*L<f*^i^-^. -CON(-R $^tC^if*L<f*-CON(-R ) 

2 3 3 

-■cfct). Y \m^\.<n.m^^. -co- *fcf*. -n(-r )--cfct). $^(j:^g^*b< 

3 3 

fi. -co--efeSo $b (II) ic4oV >-c. q {*^*l< {iii:^^fc{i^;Kc r/v^Sr 

1 1-4 
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2 3 4 

2-10 

fcv^:^fcK9i^h\ t^p<yi^^^;?tK7i^K305^{f ^tv^o m^mt\.xti^ 1, 3- 

;^/W7}?:x^^Tv'tV^i^tK7v?K (ADH) ^l-^i^/l— 3-(3-v?p<^/VT^/>^T3 
tVV) ;i&/VxKi;^-r5:K (EDO xm^^'^s tK^i^KS-ei^H&^tvfctT/UtJ^^ (HA 

^y^:t-yT-rhm. ;^/i-jj^^/i-i5^nyK^, y^/u^^^uy/]^:tvh'm. jj^/w^^s. 

[0049] T^/mimir^uzmt(Dm^mR!t^i^. ^>y<^n(Dm^^^^m.'rtiit. m 

m^<DpHi-i. pH3. 0— pH6. 0;eiW*bV\ $e>tC0*L<{^. pH4.0— pH6. 0"^ 
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[0050] mmRft^'^^^j:'tmm(DHA^(DmAm-i. #^^ps^$tt/^v^;5s^ ^w-^x-mw} 
[0051] }ih^9i^h'm7!)mA^titc^mmmmi^(Dmia-i. ^ (m) : 

[0052] [^b3] 




CH3 



[0053] R E^*^c(*5>^c T/i-^/\-m.mm^tiit^^c tK 

1 1-10 1-10 

X -Y -Q -Y -NHNH 

1 112 2 

a2 a3 a4 a5 a6 1-6 

1-6 1-6 

1-6 1-6 

1-6 2 

Y ^f^^. -N(-R )CO-. -N(-R -CO-. ^fc{*-CH CO--e*>«5. 

13 3 2 

1 1-10 1-10 
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Y it. mf^^. -N (-R ) CO-. -CO- tfzi-t. -CH CO-T*fe«9. 

2 4 2 

3 4 1-10 

1-10 

[0054] ^P^fd. ^(III) {;l^3V^-C. R {i. $f *L<{i7k^J^^-efe<9x R . R . R . R 

1 a2 a3 a4 a5 

a6 I 

. Q 0*L< itmmi^tM^^C T/V^U>mX':hV). Y fi. 0*b< it. 

1 1-10 2 

3 4 

[0055] *fc^ (III) ^ . JKy T/^^W>';t=¥1^-rKS^{*x -(CH (-R) CH O) -OH 

2 n 

1—5 

[0057] fesv>}*, mmi^}t^'^mti:¥iAmmmy'h9zf^/^r>^::^^j>^m.) tm^^rtMs 
omcDmi&mmmmim^^x^x^t. iimimmm(Dm.m^mi^^mn. dmso 

^mmir^:itx}^T/uu-^mmm^i^^mR}t^^m:L^^.mL^^nxi,^\^\ 
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:me>(D^^^T-^b;^i&^fflV>5^«. Tween-20. Tween-SO^O^BfSt^^J^J^^fjn 

^"f-m. mm^x^xm^j^^nK ^m\±'^mm(DmAmi-t. s^/pro-yo^/v-ro. 
[0058] ^/c. sij&irbTf*. ^mR}t'^mt}:'w:m&^mi-^^T/}^n-^mmmi^tm<^t 

o 

[0059] ^it. wm^Mmm^mt^m^ir:6^tx^hi^^7i^m^i&r^'^. mmKJt^^^ 

fcfelJlii^. 0. 01 ti m— 150/i m;6W*UV\ JS#^ SJIPJ^-^<^^f*. 0. 01 m 
— 5/i m;55^A^^<?5.-^-e0^b<. 0. 01 M m— 0. 2iivrmm. 

[0061] :^mm\m\^^hMuM-i. ^(oi:oK\^xmhfiftHAXh^<^ mmmm^h^ 
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tvfcHA(W095/'25751) , N-fiiS^'fli$tbfcHA(W098/45335) . ::^P^TMt 
$tVfcHA(EP02 16453. WO98/08876, EP0341745) . j^^mWt^it^tltc 

[0062] :^mm Km^^hti^mnnACD^^mnm^m^^ti-r. v ^^^fj:^^^m(DiiA 

[0063] ^^^i^OiJ?^'/'?^^®, -<y^Ki!bT^*#^^PS^$tb^^V^;55. mK-lt. ^y>?.n7K 
^^^^^ (EPO) . :xcii^^h=«n^— (G-CSF) . -r>'i57— :7a.n>'- a . 
jS . y . (INF- a . 3 . Y ) ^ h^>^^=^^'y (TPO) . ^^yry— hT3:7^:J^:7r 

^i5^— (CNTF) . ^^^'^—^^^—iy:^^ri!^^—^^i^i^^-^^M(n^Fhp) . 'f^' 

n^dr:/-10(IL-10) . FMSMM^niy:^;^-!';^^— ^(Flt-3) . 

GH) . ^^^iy^v^y. 4>->^v>mu^Mm^-i (iGF-1) . ik/bm^M^Mm'f' ( 

PDFG) . -r^'^— ci-t'^V-lW't:/^?^— T>'i5'=^^;^h(lL-lra) . 
^XiVvi'7^^-7r^^— (BDNF) . ^'^/•^^Vm^m'^ (KGF) . ^U^m^ (SC 

F) . ;^:^^^)it-^^vm.W^i\:M^ (mgdf) . ;*-v!^y^:^:/a7^yy>'(oPG) . i/:/^ 
i«J¥^jia^/i-^>-(PTH). :^mi47^:/n:^7;^h^;SH^^(b-FGF). 

iSr:xyNV®(BMP). >i>mi-^by!>i^flM^>^^K(ANP). JiKti^hyi^J^flJ^^^ 
^K(BNP). CM"^hy!j7^fim^>^^K(CNP). ^//^;!&=r>#->^>^^K-l(GLP- 
[0064] ^^m(D'^ikis.m^. imhv<ti^ti&L±<Dm^mm^vn^^^m. mm 
ms^mL ^mm. ^mm. mmm. mmm. i^^m. ^^mm^t^m^mm 
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[0065] [|lll]$i5liHA-SH •^^^tiy^4Vti^^^U^lF^mWm'(:MBi^fz.^M(D—m-C 

[El4]||Jfe^J 1-4 (C:J3V ^X#b^^/c5^^fi|HA-SH •^-TiJ'nxN^Kny/V'^^^^^-jei^b 
lHlilx$ti.fcEPO(D»^^i-RP-HPLC:9-*»f oi^:^(D--'0?iJ;lr^i-^7:7-eab«9 . T 

memMm9-ixmhtifc}ir/>n:ymm^^i^ (ha-hz) o^h-nmrcdsij^^ 

m7:\MMi^l9-2Xmtbtvrc\lT/>ti^^mW^i^ (HA-HZ-SH) (D'u-NMR(Dm 
[ia8]^Ji^!l 10T'#^tbfctT/Vn>'^^^^ (HA-HZ-MA) (D'h-NMROPJ^ 

m9mMm i i-i-vmtbtiit}ir/vxi:ynmmi^ (ha-am) (d'h-nmrcdsh^i^ 

miO']mMMll-2'Cnhtlfc\iT/Vn>mMMi^ (HA-AM-SH) (^'h-NMR<D 
im 1 llMMm 1 l-l-e#b^^:^cl:T/^^>'^f|^fls: (HA-AM-MA) <©*H-NMR<D 
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[0066] Rpo^ y^mm}i-r7vn:yi^m*tr^(Dmm 

[0067] NMR^lJ^ft . mmM.^f^mm: JNM-ECASOO ( 0 ^m^W^^^±M) ^ffl v n 

2 

immmii 

mmm i-i] tK^ v^ks (hzs) ^mA^fhfc\ir/uu:ymmmi^ (ha-hz) <d 

[0068] ['fM 

NaOOC 

o=< 




HA-HZ 

[0069] ^^Al . 9 X 10V/Vh>'Ol:T/Vn>'^ (HA) (ft^'fb^Xll^^^^ld:®!) 200 
mg^SrO. 5%m^X-mm7i^K^mU 5Nl&^-epH^4. 7-4. 8{Cf|j^LfCo 1-^^ 
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ADH)^. HA:EDC:ADH=1:0. 3:40(^^5^^1-1). 1 : 1 :40(/^5'^l-2) . 1: 
5:40 (^^5/^1-3) ^/WJttJ:7feSJ;5l^;tlPU 5N:^^-epH^4. 7—4. 81,Z.^ibfi:7!)^ 

m-^mm {^-<^Vyif-T7 ^ 5^lSf^^» (MWCO) : 1 2k-14ky/Vb>') 
)!^b-C^M(OHA-HZ^#fc„ 
[0070] #bnfcHA-HZ4'OHZS^A^?rrnh>'NMR&-e^*Ufct^'5. ^tv^tb 
. HA(75;&/VJ}^:/^(7)26% (x^^/^l-l) . 46% (^^5/^1-2) . 69% (^^5/^1-3) 
HZ^l^$tvTV>fc(HA*3j:tmA-HZ(DN-T-fe^7VS(l. 9ppm, 3H) , HA-HZ 
<^Tv^t°i/^S5l5lfP5>(^P«^l/i/^(l. 6ppm. 2. 3ppm. ^2H)^it|fe)o 
C^Jfe^J 1-2] (SH) tm7<^f\;kyiTjVxil^W^^^ (HA-SH) (O^ 

[0071] lit5] 



HA-HZ 




HA-HZ-SH 



[0072] |liS^Jl-l<Z)^V^1^3<DHA-HZ, #>«r 100mg^5mL(D100mMy^^^^^5':7 
T— pH8{C^;ei*b (HA-HZ : 2%w//v) , ^7^:^^:^ (ITL) ^^*PL (HZ/ITL 
= l/2^/Vlfc) . ^M-e«#T 2-4^FflH:^£^$-lirfco ^^7— /V-T?etl^. 30^^ 

^it^-^fco *fc. #e>;^^fcHA-SH4'<^SHS^A^^::^^^^NMR^^-e^ 
ALfcJ^I^Sr^ltJl^^o (HA53j;miA-SH<DN-T-fe^/VS(l. 9ppm. 3H). 
HA-SH<DITLft3f5§P:9-<^^^l^>'S(2. Ippmt2. 7ppm, #2H) iSrJtt(^) o 

[0073] C^l] 
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1 





Mm 


/\'>y5^ 1 






HZ ^(Dmxm 


0% 


26% 


46% 


69% 




0% 


20% 


35% 


56% 



[0074] immmi-s} EPomK^m}^T/i^vi>^mmML^<Dmm 

MMm l-2<D/^y^ 1 (D , SHS<^^ A^;&S 20^7W%-efc5HA-SH200nig^, 
:ny><.n/f?:n^^ (EPO) 2mg^20mL(D10mM'J^^^^5/:7r — pH8 (PB) {ZMfi'^l. 
timU. im^BW)o ^mc, 4mgOTween-20, SUmKM\^Xl^M^(Dy^h9 
'f-:t>'^^h])t7J>> (Sodium tetrathionate : STT) 22. 3mg^ini;t^ ^<D^?^^^T 

:^yu—h^=^^^—:}f^-yi:^tM. K^^ir— B-191 

Solution feed rate : 1.5 mL/min (Tygon tube. Pump speed = 15%) 

Feed solution concentration : 10 mg/mL 

Atomizing air flow rate : 650 L/hr 

Drying air flow rate : 40 kL/hr (Aspiration speed = 65%) 

Inlet temperature : 85 — 95*0 

Outlet temperature : 50 ^ 60*C 

A-SH^200mgi:. 7^ h7^:^:/^^hy!>i^ (Sodium tetrathionate : STT) 39.0mg ( 
A-SH;Sr200mg^, Th^^^l^^-f-hV^J^iSo^um tetrathionate: STT) 62. 4mg 

(sumizM\.xi^/}^m)^^m\^tc^mm-immmi-3tmm<o:^mxEPom 
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A-SH^200mg^, SHSt^l^fLTO. 7^/\^i^(DTh9'^:^l^m'f'hV^J^ (.Sodium 
tetrathionaterSTT) 38. 9mg^^fflbfc^i:^^«^iS^yi-3ir|II1t(0;^?5fe-eEP 

A-SH^200mg^, SHS{;i^bTO. 5^/H§(D^h^^:^>'^-^h!;!> A (Sodium 
tetrathionaterSTT) 27. 8mgSr^ffib/cr^iiA^{i^Ji^Jl-3i:|^#<D;^)&-eEP 

MMMS(DM^1^i^i^^^^X. 4mg(DTween-20(Dft:b«9i^. Tween-80^4m 

immm7-\ 

mrnm l-2-efiSlL/c^^5/^3(DSHS<?D^A^;dS56^/V%-efe5HA-SH 33 
mg?r690/fL<D10mMi;>'^y^5':7T~(pH8. 0) l^l^d^^b. 30 ^ LOEPO;4<^^^ ( 
10mg/mL)^^;!jPb. lO^m^Wl^tc. rttfC. SHS{C^b-Cl^/H^<DSodium 
tetrathionate(STT)9. 3mg^30/i L<D10mMy:^^^^2/:7T— pH8. 0{C^;6^bfc 
^^^^*PX.. 250/zLSrlniL^^y>'-^{Cfg8?)T37'C-e5NFraK^&$*^:ii:-C. 



wo 2005/054301 



25 



PCT/1P2004/016948 



[0075] Jfe*3. mmmi-8:}3XXfit1^Wm^:irSm^W&i^(Dmi\SLm-i50%-65%X'h 

mmm3{z.io\ ^xmmvtcw^^cDmmm^M^m i i-^-r oooo^^) „ ^ 

[0076] mmm^j^^ (TGA) ^tf V ^. ^i£^Sj3-C$^atbfc:#^*^^(D-^7K^^ay^bfc (03) 
^:^m^f(^ 1 5%-efeo:rCe 

HJfe^Jl— 8. ltt5S««j2O^^^^5mg^0.5mL<DPBS{C^i{C$-lir, Hyaluronidas 

e sD(^i^t:#xiiii:HAse)o. 25^^yh^mM. 25x:x3^m.mm^m^n 

\\ m^'f'^^^i^^m^'^tCo it|55^Jloy/V(0. 25niL>*^» fJlHyaluro 
nidase SD (^>fb^X||®l) 0. S^c^i/bSr^tfPBSpH?. 4iSrO. 75mLjPx:. 25 

0. lmg/mL<DEP07K^^g^^p^?^^bT. mmmmmnmm(D\:^-^^vT 

LTRP-HPLCj;«95i^fe/cEP04^lHllDl^^L-C#WLfCo 

[0077] mn:^9Mz.x^mMmi^^^-^hi!f'^y^— (rp-hplc) ^m-t. WaterseOOS 

3:/hn— 7. 717plus:^— hi^>^>^^— . 486|^^3feMffl"J^^(Waters|±®l)^ 
:^^J^:C4(ML^^ 5Aim. i^'fX 4. 6X250mni) 

B : 7K/T*feh:=^hy/V'/hy :7/V'J^-cig^^= 100/400/1 

^Sii: linL/':^-. ^lb+BA/B=65/'35— 0/100(Di/^v?^:/h^W 
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^ffiSESrUV 280nm 
jli?^ffy>'h:Millenium32ver. 3. 21 

: 90%-95% 
MMms^XXJ^e : 80%-85% 
MMMT^XXfS : 75%-80% 
itmmii^XXf2 : 90%-95% 

llit^J3<D'x'^i^nxN-rKn<>'/^20mg^Jtt55^J VV^y/V (250 ju L) ^2mL<D 

PBS 4'. 37t:-e-r:/^^^— hu. ^NF6<jtJ:200MLi^v^yvirbfco rp-hplc 

[0078] y/VMME^t-tT/^nc^iJ^— ^-e5>^. IeIlDl$tbfcEPO^100%i:b/c^<D>>* 
/U;6^bOEPO^kmi4^IIl 1 K^-To 9 0 ^ (CtT/Vn^iJ^— (HAse) ^^jjPb 

[0079] ^jv)H(DE.vo\tm.'&-^-r. imm'^(D^M'x. w^^m^^^ ^^EPotD^scm^s 

llife0!I3(D-x'-r^^^y/^«^^^S^Sjftv^^. 30%@S;5S5 0 ss-e#^fe$ 
ti. 40%(^EPO;65femTi*;^m$tLTf-^^3>^i?{iiJ:oT|JJJs?)T^{cm$tb^^^;65 

[0080] ±IB^ig^J{;i^J^$ti.fc. ^i^S^tT/^^:x^|g^SI^^:ff {;i^ALfc^i^m^^^i|?fe 
[^ife^J9] 

C^it^J9-l] tK^i^KS (HZ) ^5#A$tl.fctT/V'n^^^f|##:HA-HZO'^^!fe ( 



wo 2005/054301 27 PCT/JP2004/0 16948 

[0081] Mb6] 




HA-HZ 

[0082] ^^^a:2 X 10^^/Uh>'(DliAmmt^JimW^^^) 76. Omg^. O. 1%^ 
&'Cmm7i<iXEtOU=50/^50iZ.mM\^. 5NJt^-epHSr4. 7—4. Sl^HS^bfCo 
l-:3i^/V-3-(3->?^^/VT^y >^nt:VV) ;!&/WjJ?i^'-f (EDC) i^TS^^tTi^^i^tK 

:EDC:ADH=1 :4:40^/^it(J:>feSJ;5^;!)PU SNi^^-Cp 
H^4. 7—4. 8l;:i*:*>JfcdSb^ta-e2NFr^SJ^?$'*fCo ;^jg3|llJ»(D100mM:^>ft:-:h 
hy^7i,^, 25%^^y—/i^mm. S®7Klc>y-U-CJiHlcS^(;^^^h7JJ<T7. 
^i^»(MWCO) :12k-14ki5^/V'h»L. ^J^^^tbT^M<^)tK7>'KS (HZ^) 
;65^A$nfct:T/Wn^^ (HA-HZ) 57. Oing^#fc„ #^)*LfcHA-HZt|i<Z)HZS 
^A^^ADH^A^^bTT'oh^'NMRife-e^Ablfe (HA: N-T-fe^/VS (l . 8 
5ppm).HZ:ADHfe5l5<^4o<Dp<^V':/(l. 5. 2. l*5j;t^2. 25ppm)^Jtt5E)o H 

[MMm 9-2] ^/V;i&:/hS (SH) ;5S^A$nfctT>'Wn>'^f|^#:HA-HZ-SH<^ 
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[0083] Mb?] 



HA-HZ 



HN- 




H O 

O H iju ni / N 

OH "^"z^' _ / H 



rw CH, 



NH 'm' HO- 
CH3 



HA-HZ-SH 



[0084] mMm9-ltm^(D:^^X'^m^fcliA-HZ, 100mg^5mL(^100mMy^^^^ 
iy'7r— (pH8) iZ^Tb^V (HA-HZ : 2%W//v) , (ITL) ^^;(JPU (HZ 

^j!t$-frfCo #btv/:iHA-HZ-SHtt^£DSH^^A^^>^oh>'NMR&-e^ 
»Lfc:^;i:. SH^A^{i37. 5^/V%-C3bofCo (HAjoJ;U?HA-HZ-SH(DN-T 
■fe^/V^d. 9ppm. 3H).HA-HZ-SH<?5ITLS5t5gP:9-<?5p«^WVX(2. Ippmi: 
2. 7ppm. #2H)'Srit|{?)o 

[HM^J 10] ?^^^]} xi-^^vm (MA) ;5S^A$tbfctT/^ci>'^M^#:HA-HZ-M 
A<D-^^ 

[0085] am 



HA-HZ 



H 



HaC^^CH2 
O H 



oJ OH Q 

OH NH " 

0=< 




"2 OH 

NaOOC^ ^ k^O V 

CH, 



HA-HZ-MA 



[0086] HA<;D5)'^»5r2 X iQ*y;vv>'h\Jt:Lt)i}.m^. mmmi-i<D^^iy'^^tm^<o:)j 
ife-e-a-^^ tLfcHA-HZ {yLAoy-fyjV'^iym.iif^Q 3%HZ>fk) ^IIStK {^:^fi?Lfc# 
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[0087] pii}f^V^^/l^m<DmAm^Zf^h>NMRKX^Wi^l.fc (HA:N-T-fe^/VS<^^ 
^/V^^nh^-d. 8—1. 9ppm). MAipi^i^^yn^/VSOCH =(5. 5—6. Ippm)^ 

2 

itm)o MA^A^}*22%-efeofCo 

immm i i-i] r^/m (am) ^os^A^ttyttT/i-n^-^M^ft^HA-AMtO'a'^iK 

[0088] ['fbQ] 




HA-TBA 



H 




HA-AM 

[0089] ^^m2. 0 X 10V/Vh>'<^l:T/Wn>'^-^hy !>A (HA) (ft^^b^X^t^fe^^^t 

^T/^/VT^^^^^^i^ (TBA) :^>fbbfcDOWEX 50WX8-400 ( v-^-v— T/^Ky 2/ 

[0090] l::T/H3>'g?7^h7:/^/^T>-^::^!j7i^±g (HA-TBA) ^2. OmgXiaL^&tf£^X 
5DMSO (?P3feM^^^tfc) IJ:^^^. HA^a-ci^iyh/BOP (?P7feMm*5|c5S:#th) 
/a^^lx>'v?T5i^(EDA) (->:^^-^-T/l^Ky5'^^±) = 1/2. 5/50 (mol/mol/ 
mol)<D^*it-eEDA. BOP<Z)JI|M-e»L. ^MT-^— SfeSi^Tx^-lir/Co ^(D^IM 
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-e^ST^-fr. $e)}^2N NaOHl^lTff ^P^^TofCo :kmmiM(DO. 3M mt^hV^ 

A7K^^s. mm7i^<Dmi^m^mmv{:^^i^h9^T4^ 5>w^^^s(mwco) :i2k 

^(HA-AM)^#fCo 

[0091] T^ym<DmA^i'i.:ftiV>'NMR{^^^M-li^\^ti (HA:N-T-fe^/VS(^p<^/V:/a 
8—1. 9ppm) . AM:::^^U:yi^T^:^U'^<D;^^U^^tihl^i2. 9—3. Ip 

cuife^^j 1 1-2] ^/i-;«7:/hs (SH) T!)mA^nti\ir/uti>^mmmmiA-AM-su 

[0092] [>fblO] 



HA-AM 




HA-AM-SH 



[0093] ±mx-nhtittHA-AM^m.m^mmm (ph9) ic2mg ? mLr-^j^^-iirysi^. 

UX-RSt^^'&fCoRJt^nsO. 005N HCl7K^M-e5p||f^t:bfcPD-10;5;^A(Ti^ 

-sH^#yho 

[0094] >/V;57 >^h^O^A^«aM7C^J-e3b5 hy (2-;&/^Jj^^=^r v'3^^/V*c:^:7^ V) 

:^ (TCEP) ^^Ayti^mX(DZ^^h>'J<fMRKX^n-m\^ti (HA : N-T-fe^/vm<^;»< 
^/UrT'nh^/d. 8—1. 9ppm), SH:^/V;j&:7'hS<Dg!|cOp<^U':/:/tih:/(2. 4—2. 

7ppm)^itij^)o mAmi^^n^ethie. 5%. 23. 5%-e$>ofco 
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cuM^iji 1-3] ?ii^i^v^4/um (MA) 7imA^tifc\ir/]^ti>'mmmi^uA.-AM- 

[0095] Mkii] 

HA-AM «► 




HA-AM-MA 



[0096] _h|E-T?#^tVfcHA-AMtry (pH7) (ClOmg ? mL-^mM^'^f'^ 

. 3-(3-v=^^/vT^y^ntvv) ;&/V7}?v?^5:K (EDO x-f^mt\^ti?i^ 

oHJJ&m.O. 3M lt>^b•:^^y!J7A7K^^^.il@;!K<^|li{^M«f^ffV^(>^-<^^^7JKT4 

[0097] V2^/vm<DmXm^^^ h>-NMR(Ci ^ m bfc (ha : N-Tir^/V-SOp^ 

"^/V^^nh^/d. 8—1. 9ppm).MA:?t^^Vt2^/^^m(DCU =(5. 5—6. Ippm)^ 

2 

ItWo m^Xm^^th^thl4. 8%. 31. 9%. 68. 

[|feW!li2] ^^^^ofi^Sl^m(Swell^^^]^J) 

IIJi^Sj9-2-e'^^UfcSH^O^A^;5S37. 5^/V%-efc5HA-HZ-SH100m 
g^8. 5niL<^S@7Kl-^^b:^Co lOOmMU^'^^^s'^T— pH7(PB)lmL 

^WiimV. ^hK5me(DTvreen-80^^M\^. SHS{-^LTl/10^/Vfi^<7)STT2 
. 3mg^;!jPx.fCo ;i<D^?^^^ig^lll-3tlRl#(D^# (Solution feed rate 0.5mL/min 
Aspiration speed = 100%) W^^W— K^-Yb. ^^^&^^^#fCo ^C»m^^^^50'ClS 

MflKiTN'h^^jK DN-42)-e^^Ty:/i5^b24^ra^. 72^ra^(-i^:/:7'yvi/ 
mmmi 
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l^yV^^VtcnirKTween-SO (0. 05%) ^^t^PBS^m^miJUl.Xmm^'^. 

1 3] HA-HZ-MA$g1^-?-f i^ay/VOpSg 
T^llmg.TEASr32. 5 nl^mM^-\tfcl00mMV^^Wt^^iy'7r^pU8. 5(PB);Srl 

[0098] :^W^<DmW^Wi^W-n. i5'>'/-?^«*fc{*-^7^^K#O^J^O^i^^tt^J^i^ 
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[1] mm^mwLn^<Dmm:ijm'(^hox. 

[3] MIBX@b) ^s, HtflB^^igSi-S^i:(-J:«9^^-7-J|^0?^^S(c5>fc-rsX=S-e 
[4] mhfh^mn^(D^i^^^^i!)^0. 01 m— 150/i m-CfeS. 3(DV^-f 

o 

[12] ^m^mw&-^x$>ox. 
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